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WE: RIS P IE R /K 35780 (IPA) 5 50 vt I 55 78 (TPA) ) BE 15, X fill (Ictalurus punctatus) UL 5 i 22 5, )
FE PRI R B AR T B SR A 3 AR TR LD (7 3 o WS R0 2 3 ) 3 1, T Bt 43 BRE S 8 3 AL A 1)
SRR FONLER SRR o 45 R R TPA 413U MLEE & & 138 5 T TPA 41(P<0.05), TPA £0 5 35 R 2358 L PR LR Wi
TR FEIT TPA 4(P<0.05), ML P EILE B & . W7 E LI R Gk & LR AR TPA 41535 = T TPA
ZH(P<0.05); BEIAILP A if) b 75 S BE TR A e AN R 4 2 PR B i TPA 1 W35 = T TPA 41(P<0.05). 17 ki B R
W, IPA U750 | IR AN R TP AL o 9 R IR 1Y) & I I TPA 41(P<0.05), i = TR FMIREPAN T EEE S T
TPA 41(P<0.05); A HBMIETNLA T PUFA M EBAABEZES, Y8 IPA & T TPA 41(P<0.05), WL FiHaR:
PEJ7 T, TPA 2L BE 55 SL A UL PR (A A 5 | B | MELPRR P 0 0] 42 1 I 25 5 T TPA 4H(P<0.05); TPA 415y SR fill {JLET 4
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(Siluriformes) ., %} (Lctaluridae), & —FFiR KR
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ik 3 Bk R B SR A B L
PEF 4 i, G An ), b 27 4 b B
SR A FRIEAR S, AETE K BERIR 7%
TR IR AL A IR I e Vs Y A ), fa R TR
W, TTHEZ PERRARD Y,

o IE NG R I 7K 754 (internal -circulation pond
aquaculture, TPA) 218 15 X 1% 5t 77 FH S 254 7 TR
ks, s oK, 5MMA B R i
DX HH 25 A B — Pl BLAC B 24 Ak K 77 35 0 A 2,
NOVRIIE SR A | BT R A A KA SR A Y
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feflt—E H IS HCHE .
1 MREFE

1.1 SSIw#Hs

TR A T DT 2 XK VS AR T,
AL 5 S 5 b 38 R 5 S 30 PR O B 0 /K 2R e 1) Tt
i o AEPILH I A TR — LB e SR filn £ P
F 5 U TR 48 A [R) — b Rt fe i 7 o G S AL, SR
5 4~ H (2019 4F 5—9 H)JE, B 4t 3 b A s
faERRE . UM ST B B SR M4 20 B2, fifiG iz
Wl SCIG 2 50 B o L 0E PO 20 I 7K SR 58 41 (IPA) 52 55
2H f0 K HE M (731.14+58.36) g, I 37 5 2H (TPA)
X} HE 2 £ 1R HE M (690.86+54.43) g
12 SREAHE

Bt A S L PR AS [ 3 A7 1) ) - K o Ay A
AT ICREN B AN 1 TR o

.
Bl 1 B SR AL R O A
A: FUREURE S B B EELA C: IEFBILA; D: BESILA.
Fig. 1 The sampling part in muscle of channel catfish

A: The sampling part of texture; B: Back muscle;
C: Abdominal muscle; D: Tail muscle.

1.2.1 AR IS SR -
FAEIE TR ALA, YIS R/ 2.0 emx
1.5 cmx1.0 ecm f/NER, R TVT300XP B4 i
AL, SRR BAIE 4L P-Cy 5S, X AFESEAT
2 R4 TPA MR, W 4k A I3t i e =%
2.0 mn/s, MEGHER 1.0 mmy/s, RS H% 2.0 mm/s,
THERRE 30%, (S EREETE 5 s, filk )1 10 g,
B UEE # 200 pps. AL TE R IR A T #2517 TPA
Wk, B A a3 AP AT WL RE S A 70 5

122 ALFEHFHENE Bk S R -y
FEAT T HET AL ML, PSRN K 0.5 em® A/
J7 P OBORE 3 RS Sl S B R LI, B 2 4 48
B), ERMHEE 3 AR, = F R
B, HHRALAEIE 3 kAR . HIEEZOL

U S LLF A S5 A A, USSR EE BT o Al
FH Caseviewer B4 %f WLET 4k RS 47 WLLT 4 BAR
R B o BB D) R BEALELZT 100 SR ALET 4E
FE FO AR I A (LT 4 8 10 9 30 3 2 (] s 1)
He/IME AR KRAR), BEHLEC 10 A5 7 i A P T
PEATWLEF AT EL, THE AT 4 B, BOF34ME.
123 MAEFERSSENE &KEFWrKH
10 2 A E ZARME T TR TN E o KA . FLEE RN
FELAR I 43 512 B8 GB 5009.3-2016!" )B4 T4 15)
GB 5009.5-2016" (¥l [T E & 3:)F1 GB 5009.6-
2016 (R AR B ) o H B IR 2 7 e DA SR
it

IR A EIE: 28 GB 5009.124-2016",
i R FERR H 30X L-8900 < B i S R il
WL AR 17 R JE R & i (S R AE B /K ff i i v
PEREIR, R . &EEMR & & LS

MeWimR & pIE: 21 GB 5009.168-201617,
fifi Ff1 7890A SAH LTI E 37 F i i R ) AR XoF
i IRNiER S R DB R
1.3 HESDH

{§i | Microsoft Excel 2003 &4 #7584 1T,
Bl LISF- Y bR e 22 200K, [ SPSS 19.0
AP RIS FEAR T K001 T 85 4, P<0.05
HEREFE P<0.0] HESWEE,

2 HRS5HMH

21 ENEFRS

IPA 2R TPA ZH 375 BiE o5 SR fill 25 3545 LA
KAy G i T 2 25 55 (P>0.05);

IPA 2R TPA ZH 375 BiE 55 SR8 Ml 15 5 F A 38
WA E SRR E 25, 0 IPA AREHIA
FLEE 1 2 18 35 % T TPA 41(P<0.05);

IPA 411 TPA 2 3% 58 Bt o5 SRR S g 15 7% &
TEWE T TC B 35 2% 5(P>0.05); IPA 413538 A HEH
NEWT & B BN T TPA 4H, HIEMHIEN & &N
W i 35 22 5(P<0.01) (3% 1),

22 ARFBMAIAMASEBRARMNSENH

i R CR A LS, TPA 41 TPA 2 575
BE A SRR R AR AR AL I 2 B 17 R
HRRh, AiRLTFERIER(EAA)T F . BER LR
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Tab.1 The proximate composition of musclesin different parts of channel catfish in the | PA and TPA group

n=3; X+SE; %
TH B back &8 abdomen Bl tail
item IPA 4] TPA 41 IPA 4 TPA 41 IPA 41 TPA 4]
IPA group TPA group IPA group TPA group IPA group TPA group
JK4> moisture 75.8940.93 74.37+0.89 74.31£1.18 74.87+0.91 5.71+1.37 73.98+1.19
M crude protein 17.75+0.17 16.92+0.65 14.89+0.26 14.80+0.74 17.24+0.53" 15.72+0.42
HIEW; crude fat 4.51+0.18" 5.26+0.31 6.29+0.21 6.67+0.54 5.34£0.17" 7.05+0.06

i * IR 225 W3 (P<0.05), **FIR 2 574 0.3 (P<0.01).

Note: * indicates significant difference (P<0.05). ** indicates extremely significant difference (P<0.01).

(DAA)4 Fft b T5 2 R (HEAA)2 Fft, HoAth 2 5L
Fi 4 Fili

HEBNLA H, IPA AT Z R S (X EAA) .
ff IR 52 L TR (X DAA) L J2 17 Fhad LR i
(X TAA) B 25 T TPA 41(P<0.05); Hh IPA 4
VTR IERR IR E R (Thr) . #ZR (Val), S5
iR (Ile) . E Z B2 (Met) Fl55 ZUHR (Leu) Y &5 & & 75
T TPA #H(P<0.05); IPA £H fif I S KR h R A R TR
(Asp) A+ 2R (Glu) FITH Z R (Ala) i % F 75 ik 25 1=
T TPA #1(P<0.05).

REFRWLIA R 2L R B (2 DAA)AT 17
P LR M (S TAA), IPA A5 T TPA 41(P<
0.05). IPA AT &I 77 2 MR (Thr) . HiE MR
(Val), S48 & R (e) 155 &R (Lew) Y & & & 7=
T TPA £ (P<0.05); IPA £H fif I S KR h R A R TR
(Asp). @AM (Glu). HZAM(Gly)FINZAM (Glu)
()75 R I8 3 5 T TPA 41(P<0.05).

FEAHALA, 17 et s (X TAA), IPA
47 T TPA 41 (P<0.05); IPA £ 0575 & LR M i
(X EAA) &L LR B (X DAA)S TPA 416
325 F(P>0.05); IPA H @ LR D2
(Thr). 552 MR (Le) Fl 5o Z MR (Lew) Y & &t I 2 &
T TPA 4H(P<0.05); IPA £H fif I S KL W2 h R A R TR
(Asp) & & . % 5 T TPA 41(P<0.05),

IPA A HRMLA Th 2 R B i (X TAA) . U
FER S (X EAA)FIEEIR 20 FE R S5 (X DAA)
A LA AR H d s, 439l 20.63 g/100g .
7.44 g/100g 1 8.53 g/100g, TPA 4IZHTFHHALIA
REMR B F (X TAA) . LT AR L (X EAA)
FIEE IR S KR S (S DAA) N BT AT WLIA BB A o f

i, 23510 17.62 ¢/100 g, 6.13 g/100 g A1 7.19 g/
100 g (% 2).
23 A REEBLLALAREIERAR IS E ST

IPA 41 TPA 4 FRFEBE 55 AR HR . 18
FRFN R EBALP T B T 17 AR R, AR
FIRG TR (SFA)6 Ff, BN FIAR R (MUFA)3 Fil,
Z A HIE 7R (PUFA)S il 15 3F LA, TPA 4
TEMR(C14:0) 1 o~ RFR (C18:3n-3) Y AH XS 7 1
BEKT TPA 41 (P<0.05), 1 IPA 21—+ H kM
1% (EPA) AR XS 75 12 I 2 /5 T TPA 41(P<0.05); &
FRALA , TPA 4 T35 IR (C14:0) il a- IV JK R
(C18:3n-3)YAHXT & 17 B F(RT TPA ZH(P<0.05), T
IPA 2H — - BRBERR (C20:0)H1 — 1 TLHR M HR (EPA) Y
FHXT &5 B 5 T TPA 41(P<0.05); EHNLA,
IPA 4 & 5EW2 (C14:0)F1 o BEFR (C18:3n-3) 4 AH
X o R E LT TPA 4, H o-WHKAR(C18:3n-3)H
W 3 2% 5(P<0.01), T IPA 4 +-EALERR(C17:0)
FIEJH PR (C18:2) AR X 7% 1 i 35 = T TPA 4, JL
HOIE R (C18:2) Al (2 3 22 5 (P<0.01); IPA 4175
05 R LA R 22 S 0 AN B I R (PUFA) 1) B
% T TPA 41(P<0.05), i E#RWLA H Y PUFA
e, PTG 2 (R 3).
24 HARMEHENE

IPA ZH 1 TPA ZH LA A v 0 B DL IAT 2, 3
BOLA UL, MER &P TPA 25 5 S AL
PR | SLPE . RELUE I R el A PR 38 B 2 T TPA
A, FHopRE R | nELIEE R (] A 1 R 25 R B (P<
0.01), 5 TPA ZHAHLL, TPA 413 A5 AL A A
FE s EEE R RS R T 17.72%
16.67%. 76.24%7F1 25.93%.,
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Tab.2 Theamino acid content of musclesin different parts of channel catfish in the IPA and TPA group

n=3; X+SE; %
BHE back 5 abdomen JBER tail
HEER
amino acid IPA 41 TPA 41 IPA 41 TPA 4 IPA 41 TPA 4]
IPA group TPA group IPA group TPA group IPA group TPA group
INETR Thr' 0.92+0.02" 0.72+0.02 0.87+0.02" 0.78+0.01 0.77+0.01" 0.70+.01
B R Val’ 1.10£0.04™ 0.93+0.01 1.02+0.02" 0.94+0.03 0.95+0.03 0.88+0.05
HEHR Met’ 0.41+0.00" 0.34+0.03 0.40+0.06 0.38+0.01 0.33+0.02 0.32+0.02
SILHER e 0.85+0.03" 0.65+0.03 0.81£0.03" 0.72+0.02 0.72+0.02" 0.63+0.02
FLER Leuw” 1.55£0.05™ 1.15+0.06 1.47£0.05™ 1.30+0.02 1.2840.03" 1.11£0.01
KN AR Phe’ 0.85+0.03 0.83+0.18 0.92+0.14 0.7120.00 0.74+0.01 0.87+0.12
WA Lys 1.75+0.04 1.51+0.23 1.73+0.17 1.47+0.02 1.38+0.01 1.48+0.16
RAHEWR Asp” 1.91£0.03™ 1.5240.05 1.83+£0.04™ 1.62+0.02 1.5440.03" 1.42+0.04
A AR Gl 2.97+0.09" 2.35+0.07 2.66+0.06" 2.47+0.07 2.37+0.05 2.28+0.09
H & Gly" 0.81+0.04 0.92+0.20 0.98+0.03" 0.85+0.03 0.90+0.11 1.13£0.06
HER Ala* 2.83+0.04" 2.39+0.16 2.87+£0.04" 2.49+0.00 2.51+0.08 2.52+0.09
R His" 0.41+0.01 0.40+0.08 0.44+0.07 0.36+0.01 0.35+0.00 0.40+0.05
AR Arg” 1.05+0.02 0.87+0.04 1.06+0.02" 0.93+0.00 0.93+0.03 0.90+0.03
2254k Ser 0.79+0.02" 0.65+0.01 0.76+0.02" 0.68+0.01 0.68+0.00" 0.65+0.02
PR Cys 0.62+0.05 0.65+0.04 0.30£0.05" 0.54+0.04 0.52+0.13 0.59+0.11
Ji% 2R Tyr 0.99+0.06 0.97+0.04 0.94+0.05 0.88+0.04 0.91+0.04 0.94+0.06
[ R Pro 0.82+0.02" 0.77+0.09 0.82+0.01" 0.76+0.02 0.83+0.05 0.87+0.10
T B R B Y EAA 7.44+0.20 6.13£0.47 7.23+0.47 6.300.09 6.17+0.11 5.98+0.21
R S BE R L Y DAA 8.53+0.20" 7.19+0.32 8.34+0.15" 7.43+0.09 7.32+0.13 7.35+0.26
FHIR R Y TAA 20.63+0.48" 17.62+0.90 19.89+0.80" 17.87+0.24 17.7140.13 17.67+0.46
S EAA/Y TAA 0.36+0.00 0.35+0.01 0.36+0.01 0.35+0.00 0.35+0.01 0.34+0.01
> DAA/Y TAA 0.41+0.00 0.41+0.01 0.42+0.01 0.42+0.01 0.41+0.01 0.42+0.00

T AR EERR #EE R R BT AR, * 3R 25 5 3E (P<0.05), ** 3R 25 7R 1B 35 (P<0.01).
Note: » means essential amino acids. # means flavor amino acids. + means half-essential amino acids.
* indicates significant difference (P<0.05). ** indicates extremely significant difference (P<0.01).

*3 IPAAMTPA BFERAXNEMARFMUNAERRSE
Tab. 3 Thefatty acid content of musclesin different parts of channel catfish in the IPA and TPA group

n=3; X+SE; %
- B back E3%¢ abdomen JBER tail
Hg Wi iR
fatty acid IPA 41 TPA 4 IPA 41 TPA 4 IPA 41 TPA 4
IPA group TPA group IPA group TPA group IPA group TPA group
C14:0(5 7 R) 1.29+0.04" 1.83+0.04 1.33+0.04™ 1.94+0.01 1.33+0.02™ 1.77+0.03
C15:0(+ TRk BERR) 0.25+0.06 0.20+0.01 0.25+0.02 0.20+0.01 0.25+0.02 0.21+0.02
C16:0(F# 1 FR) 29.70+0.29 29.51+0.29 30.13+0.50 30.110.03 30.62+0.27 30.04+0.15
C17:0(+ LRk BER) 0.31+0.02 0.25+0.02 0.31+0.02 0.25+0.01 0.32+0.02" 0.26+0.01
C18:0(RE i FR) 8.33+0.38 8.15+0.37 8.39+0.32 8.23+0.16 7.96+0.46 7.58+0.46
C20:0(— TRk BEfR) 0.42+0.01 0.40+0.01 0.46+0.01" 0.43+0.00 0.43+0.013 0.33+0.12
C16:1(FEHE— M 1R) 2.81+0.36 3.17£0.33 2.93+0.36 3.33£0.26 3.11£0.35 3.43+0.44

( f%E to be continued )
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( £33 Tab. 3 continued )

B back % abdomen JBHR tail
Hg Wi iR
fatty acid IPA 4 TPA 4 IPA #H TPA 4 IPA H TPA #
IPA group TPA group IPA group TPA group IPA group TPA group

C18:1(JHAR) 0.23+0.01 0.27+0.01 0.25+0.03 0.28+0.01 0.25+0.01 0.28+0.01
C20:1(f84E —IfiTR) 2.36+0.23 2.47+0.04 2.53+0.21 2.47+0.04 2.53+0.20 2.64+0.02
C18:2( ¥ R) 41.02+0.52 38.21%0.68 40.80+0.92 38.14+0.25 39.11+0.13™ 37.40+0.07
C18:3(y- W FR) 0.55+0.09 0.52+0.05 0.58+0.10 0.57+0.02 0.59+0.09 0.65+0.09
C18:3(a- IV iRFR) 3.38+0.07" 4.02+0.10 3.37+0.117 4.00+0.01 3.140.04" 3.79+0.05
C20:2(fE4E —HiTR) 1.96+0.35 2.00+0.02 1.96+0.38 1.97+0.04 2.07+0.28 2.15+0.15
C20:3(fE4E = IiTR) 2.14+0.05 2.11+0.09 2.00£0.12 1.95+0.02 2.28+0.10 2.27+0.04
C20:4(1E 45 DUIRTR) 1.71£0.30 1.39+0.16 1.2540.18 1.17+0.08 1.91+0.12 1.50+0.09
C20:5(EPA) 0.61+0.01" 0.42+0.03 0.56+0.06" 0.38+0.03 0.59+0.09 0.430.07
C22:6(DHA) 3.10+0.24 3.39+0.37 2.73+0.40 2.83+0.18 3.49+0.17 3.57+0.21
Y SFA 5.41+0.13 5.91+0.30 5.70+0.16 6.08+0.23 5.89+0.15 6.35+0.43
> MUFA 40.31£0.11 40.34%0.15 40.860.15 41.16+0.24 40.91%£0.20 40.19+0.76
Y PUFA 54.28+0.24" 52.26%0.11 53.08+0.05" 51.18+0.15 53.02+0.16 51.92+0.34

TE*3RR 25 5 .35 (P<0.01), ** /R 25 54 L 3 (P<0.01).
Note: SFA means saturated fatty acid; MUFA means monounsaturated fatty acid; PUFA means polyunsaturated fatty acids; HUFA means
highly unsaturated fatty acids. * indicates significant difference (P<0.05). ** indicates extremely significant difference (P<0.01).

2400 08
2000 - /*T*/ , 0.7r [
L, 06f
- 7
S I g 04r
g 800 | % /% § 03r % %
B 021
400 7 7 ol f 7 f
0 PAZ | TPA4L 0 PA4 TPA% I
800 - " 0.5
700 | -
g 600l 8 041 T
g s00¢ 2 03] %ff’ T
S 4001 7 7
e S NI
| .
i I B ;//
2 . .
0 IPAQER TPA% PA% TPAZL
n=3; X+SE; %

Fig. 2 The hardness, springiness, chewiness and resilience of channel catfish in IPA and TPA group
* indicates significant difference (P<0.05). ** indicates extremely significant difference (P<0.01).

E 2 IPA 415 TPA Bt S LEAMALPIRERE | sk . nE PR el 42 %
RN FE S B (P<0.05), ** R 22 50 .3 (P<0.01).
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25 H&F4E4siE

2H(137.79 n/mm®)fE T TPA £H(123.53 n/mm?®), {H

IPA 205 S Y BAINLLT e 2 5 KR B kT T E EF(P>0.05)(F 4), IPA 415 TPA 4HHF &5

TPA ZH(P<0.05); MBS ML 4% B, IPA

SCR AL R DI ILIE 3

x4 IPAAE TPAERAXEMAFEKE, BRETE
Tab. 4 Thelong diameter, short diameter, and density of muscle fiber of channel catfish in IPA and TPA group

n=3; X+SE; %
45| group 45 4% /um short diameter K A4%/um long diameter %% i /(n/mm?) density
IPA 73.42+14.31° 117.71£29.82° 137.79+27.48
TPA 81.84+14.21 128.86+28.14 123.53+14.05

T *RR 25 5 10 2 (P<0.05), ** KR 2% 5 i 2 (P<0.01) .

Note: * indicates significant difference (P<0.05). ** indicates extremely significant difference (P<0.01).

¥l 3 IPA 205 TPA 2B 5 X MM AILLT 4k i U SO &

a, b:IPA %; c. d: TPA 4.
Fig. 3 Muscle cross section of channel catfish in IPA and TPA group
a, b: IPA group; ¢, d: TPA group.

3 iFig
31 HWMEXEMEMEFRS

JUL PR 2 AR 9 32 2 AR A R 7236, L
PR . B BRI E IR & A,
Xt PR f8 2 LA it 5 PR S B A 0L, S
KW, EHEME IR R AN E N

FRAY & &, R REE UERR IR 2 A BF g v,
IPA B R LR E A& & RS T
TPA 41(P<0.05), HHA55 & 70 o 3 2% 55 (P>0.05)
TEARSA LA, IPA 20 B & SR A S LA
L& 8BS T TPA 41(P<0.05), 1 IPA 4
TAE a2 0T 5 R R UL PR RELR M ik AR T
TPA #1(P<0.05), ith 3 NG IR K FR A b, i
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TR T BIVE, B A SR Ml 7 b 35 P9 0 2R K 7
B Aot AR T R 2 W R R R A A ),
FusshAE IR E D, B 1R AT LU ka2
K, YA R M LA & G RS Y,
A A, KIS BB o SRRl 3z i 4 m, HAR
R, TR E e a, WL
B R e S B R AR I A A,
EHSENM., B RaXHEENZhwmE, o
TR, E—EREE N, fERENR FEAR
5 i vk R AE AR DR ] B S g
PEPRFL K FEFE B R LA & . RHR
15 5 e B R B SR AL
32 FREXEMARIBANANSER

0 IR B B R (B T R 1
LN Y A AT R = S S YN NG R Y = )
Wog s R, A S & R R SN T
W i EEHEARTS W R (Lys) RERS (2 F K i % 7,
fE 1 B AR, R R IE A 4 R s 4 R
(Va)FI 52 R (1e), AR IRARE A | PR IR SE,
FERAMRMet)iES S MLaEH . AL 51,
PR HERGUNE | E R bk 2 B Sh B0 SR ERR (Thr)
52 SR (Lew) AT VB T & 302 1 F- A5 s 1k . A
L, TPA A B R M = A7 LA P 95 R
(Thr)., #ZR(Val). 52K (1le) M5t 2 R (Leu)
(AR XS B i 1 0 2 = T TPA ZH(P<0.05),

ik IR 0 35 TR 1) 4L R B e M R L A P A O
g B e o 5 R (L 95 S R A PR R K
TR (Asp) M1 A TR (Glu); DA Az H R AR AE 14 =
R H &R (Gly) MINZE R (Ala)PY ., TPA 41A
TPA 2 FFFH (A B 5 SRR ER LA H, O o i g
RILRAX S BAFE 2R, B 1PA 41855
T TPA #4H(P<0.05), ZAMEMR S . D2 RS
It R R S SR B AE T AR AL 1 TPA 4l i
T TPA 41(P<0.05); ERZFEALIA A, TPA 21 1%
T IR S MR 2 LR i B 35 5 T TPA 4
(P<0.05); TR HLA H g =R & LR i, TPA
H5 TPA LI E %7 (P>0.05), i shiIIZkaER
5 A0 P PP A T IR R M R R A R A DY, GE
HIWE Sl ZRigom T a2 TiRe, 2 1 4HE

RHOE AL, P, TPA LA i LR
FEE R 2 LR S N . 5 TPA Z4iAfLL, TPA 41
FEHE B i SR LA B A B i 1 R DA R Y
AR

3.3 B R XEMAEEBALANL A RS

iR oA FE N IRMIRR, M RIIEIT R (SFA)
JENUAR T B RE ORI . SFA 1 G REfR(C14:0)
FEAE R (C16:0) % 5 T Bl AH [ BE W T, 51RO
e B fe FE R AR g, BEAS SR . 8
BRI EBLA T, TPA 2H 5 5E R (C14:0) A X 25 &
LT TPA 4(P<0.05), 7E4EHHiz shnyd #d,
a2 T Se R SFA HEFT S Ab g0,

BN I RE 7 R (MUFA) v B AR 3 1) 2
PR (C18:1), AT LA REARAI 2% Al 2 1 JE 31 Pt v A%
S, W SR ALD AT R R A 3
MUFA(C16:1, C18:1 Fl C20: 1){EA [l AL H
AR X & &, IPA 415 TPA 4L & 27 (P>
0.05),

22 N1 IR 17 R (PUFA) B A 7 3k 19 4= W T
P, Y RGETAEET D, EEAE
n-6 Ml n-3 RIVEMFR. n-6 NENTERGLEE W 0 R
(C18:2) ., y-WJFRAR(C18:3) . FIAE: PUMETR (C20:4).
n-3 JEWIRR LSS o-RRAR(C18:3). EPA(C20:5)F!
DHA (C22:6), ML H & A % i B AR B 17 2
JeHR S BN AR DR, Ae W E LA 20t
PERERE, ARBFTE P&, o-TRRRR A1 EPA 1Y
AR 5, TPA AR AR LA b I R 1 AH X 25 i
B3 T (P<0.05); IPA 4H 3530 Al 3 LA
EPA FHX] & & 8 3% & F TPA 41(P<0.05); T a-
WERRFR(C18:3) I FHX & 5, #£ 3 ASEBAATHILIA
WfEREES, HACH IPA A8 E & T TPA 41
(P<0.05). LA & A8 i Z AR AR R, fig
BEIEIALA Z IR, a2 AE i il #2
AR N I TR 11 T R AN e R A % Ry
s3I es SRR IR LI £ Lz, fa
RN Z 42 1% 1 7 1R 38 3o TR AR AR HDE BRI, 3%
i Wi e AR PR UTRO), 3onT g J2 T3 TPA 41l TPA
2 55 ) B s SRR AN [R5 1 L PR o i e
EAAEZE TR
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34 WAXELmANLA RS

R RFEAE R B S DU R S (OPL . R
IR M) ERZ —, RN PO Y K
P it ot AL PR R S I e L
PRIt A B ) AR S2 e T, TPA 2 SR B BT
NORMANLARERE | st R DL R [l T
=T TPA ZH(P<0.05), iR A REE—B 508
U B A0 DLET 2 5 A ST o P v i A
1 5 4 P UL A LB R AT b g P O B
MK IR, K AIVERTT, B SR
S yghn, A LR B N8 7 & AR R A,
IPA ZH B 55 SR A LA B 3 v T TPA 4. &
SV | TR A R AL P A A RS TR
PIANBEECTT, 3R PN O A It 7K 5 98 1) B0 i S fi
JULPA 1 J B A
35 A XEMmANS S

0 R WLLF 2 fp i 32 A FE WLET 4k EAR N
AT E S A 0 a2 R K E R
AR, R LEE 4 AR S, B TE AR N WL
AR S0, WL PR, AR
B 5 LT A BLAR S R A OG, 0 PR R 0 L g4
5 JLET o i B IE AR ST Rk, fa A HILET 4
BLARME /N RO, R CUBGELY . FRAE IR
(AN [ A 2 52 i) £0 UL 248 i e, /K il 7
W48 SR AR K 2 R S, AR A7 A8 T G ST
BRI, 12 8hfe i H e, WL 4 oA JAR /N
HLAHES S 3 i 5 ) ARS8 b, TPA BT R
fil LA 4 K A% 5 AR 34 1 BT TPA 41(P<0.05),
JULET 4 25 5 | 725 T TPA 4H . 53 IPA 4 5E 5 X
JF A UL PR) B R P ) S AR v ) 8 SR AT AT
PR, 5t 8 R X AH L, Tt 38 P90 4 3 7K %
B BE 5 SRR AL IR B A B . R AT

4 it

SAEGEM IR IR FEAR L, W IH NG PR K IR 5E
9 B i SR M e LA Hh B I R R
T RIRE R . LR 3 DRBAINLARE, b
PR B DL 7K 7 B PR BRE 5 Sl 2 75 2 5 R A B R
FEMWFTRER, HILATEHELZ EPA M
PUFA . ML B RRIE J7 o, 3 N PR K 37

BE BB SRR JILET 4E B A BLAR/ N R
A WUPA EA A g 0 s M 2, RGP Jo B 2
f, PR AL R, 3 PR BRI K IR BE A B A
SURE A BAT S s ) E SR ERILIA) i 5T 3l i it
SENAE PRI SRFE R, B SO UL i B S
BRI BRI GE .
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Analysis of muscle quality variations of |ctalurus punctatus reared in
inter nal-cir culation pond aquaculture

DONG Lixue"?, YU Yali’, MAO Tao’, ZHANG Lang’, ZHOU Yuntao’, CHEN Tingting”, HE Li®

1. College of Fisheries, Huazhong Agricultural University, Wuhan 430070, China;
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Abstract: As a new type of green farming mode, internal-circulation pond aquaculture (IPA) adopts the concept of
“fish farming in ponds and water purifying outside ponds” and relatively closed self-repairing technology to achieve
the requirements of sustainable development of fisheries. However, little is known about the effect of this farming
mode on fish muscle nutritional quality. To investigate the difference in muscle quality of Ictalurus punctatus
reared from internal-circulation pond aquaculture and traditional pond aquaculture (TPA), the texture and fiber
characteristics of muscle were determined by texture analyzer and the nutritional components of three parts of
muscles (back, abdomen and tail) were determined by biochemical analysis. The results showed that the crude
protein content of tail muscle in IPA group was significantly higher than that in TPA group (P<0.05) and the crude
fat content of back and tail muscle in IPA group was significantly lower than that in TPA group (P<0.05). The total
amount of amino acids, essential amino acids and fresh amino acids in back muscle of IPA group were signifi-
cantly higher than those in TPA group (P<0.05). Besides, the total amount of essential amino acids and fresh amino
acids in abdominal muscle of IPA group were significantly higher than those in TPA group (P<0.05). Among the
17 fatty acids identified, significantly lower myristic acid and higher EPA were found in the three parts of muscles
of IPA group than that in TPA group (P<0.05). The total amount of PUFA in back and abdominal muscles in IPA
group were significantly higher than those in TPA group (P<0.05). In terms of the texture profile, the hardness,
springiness, chewiness and resilience in muscle of |. punctatus in IPA group were enhanced significantly compared
with those in TPA group (P<0.05), and the muscle fibers in the IPA group had the characteristics of small diameter
and high density. Overall, these results suggested that I. punctatus reared from IPA model has greater advantages
in muscle quality and nutrition.

Key words: Ictalurus punctatus; internal-circulation pond aquaculture; traditional pond aquaculture;

muscle quality; nutrition composition
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